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Text Books and
Student Supplies
THE CO-OP
HAYES HALL
BASEMENT
THE
Lehman
COMPANY
1666 N. HIGH at TWELFTH AVE.
CLEANING
PRESSING
REPAIRING
Delivery Service
We do not meet cheap com-
petition. You usually get
what you pay for.
Bell N. 5645 Citz. 11682
Auger Brick Machine
One pinion, one gear, two shafts;
detachable thrust bearing. As access-
ible as a brick machine can be built.
We also build the Union Machine—an
augur machine and a pug mill in one
construction.
Rotating Automatic Cutter
Producing the highest grade face
brick, without repressing. Equally
satisfactory for commons and pavers.
Several hundred in successful opera-
tion.
We manufacture a complete line of auger machinery, having given our •
attention exclusively to this one class of machinery for over; forty years.
E. M. FREESE & COMPANY, Galion, Ohio
DEPENDABLE MACHINERY OF PROVEN EFFICIENCY
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Your Heating and
Plumbing Problems
Our competent engineers are always ready to consult and
advise you on any of your heating and plumbing problems.
And whether the undertaking is large or small, you may be
sure that you will receive the same prompt and courteous at-
tention.
The Huffman-Wolfe Co.
661 NORTH HIGH STREET, COLUMBUS, OHIO
Citizen 7749; Main 2332
VFK/N Tapes
ASSURE YOU OF
ACCURACY
And All-Around Satisfactory Service
There's a pattern just suited to
your work.
On Sale Everywhere Send for Catalog
SAGINAW, MICHIGAN
NEW YORK LONDON, ENG. WINDSOR, CAN.
T^VERY engineer should know APOLLO Best Bloom and
IZJ Apollo-Keystone Galvanized Sheets, American Bessemer
and Open Hearth Steel Sheets; and KEYSTONE Copper Steel
Rust-resisting Black and Galvanized
We manufacture^ SHEET AND TIN MILL PRODUCTS for all pur-
poses—Black Sheets, Galvanized Sheets,
. Corrugated Sheets, Formed Roofing and
' Siding Products, Galvanized Tank, Cul-
vert and Flume Stock, Special Sheets
for stamping. Stove and Range Sheets,
Automobile Sheets, Electrical Sheets,
Hoofing Tin Plates, Bright Tin Plates,
Black Plate, Etc. Sold by leading metal
s u \r-~-= -^=7 / merchants. KEYSTONE quality is of par-
' ' A '_ / ticnlar interest to you. Send for booklet.
AMERICAN SHEET AND TIN PLATE COMPANY, Frick Bid*., Pittsburgh, Pa.
Did you know that the standing army maintained
by the white ants of Ceylon practices a sort of chemical
warfare against its insect enemies? The white ants
squirt a secretion in the faces of other ants which is
said to drive them crazy.
It is said that the ancient palaces of Rome show
traces of elevators—vertical passages—the stones on
the landings being worn deep by the ropes used to
hoist the primitive elevators of those days.
The Bhandardara irrigation dam near Nasik, India,
will soon be completed and will be 250 feet high, stor-
ing the greatest depth of water of any dam yet com-
pleted.
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Why does Koehring live Action
Mixing Principle giVe Plastic
Concrete?
(l) Blade cuts through materials
with churning action. (2) Blade
carries materials up, spilling down
again against motion of drum. (3)
Materials hurled across diameter
of drum. (4) Materials elevated
to drum top and cascaded down
to reversed discharge chute which
(5) with scattering, spraying ac-
tion, showers materials back to
charging side for repeated trips
through mixing process.
TESTS made at Purdue
University by Profes-
sor W. K. Hatt prove that
plasticity of concrete de-
pends on the proper mix-
ing. To obtain this plas-
ticity in the minimum
time, the individual parti-
cles of cement, sand and
stone must be so mixed
that they will find their
proper position in the con-
crete.Then the cement acts
as a lubricant and the con-
crete will be plastic and
easy to work, instead of
harsh and difficult to place.
TheKoehringFive-action Re-mix-
ing Principle prevents separation
of aggregate according to size—
coats every particle of aggregate
thoroughly with cement—and de-
livers plastic uniform concrete to
the last shovelful of every batch.
KOEHRING COMPANY
MILWAUKEE WISCONSIN
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The Result of 25
Years' Experience
The expert who designed Pease drawing instruments and who supervises
their construction, has made drawing instruments in the oldest factories of Europe
and America. They have been his life's work and when he set out to make
Pease instruments, he had a thorough knowledge of the mechanical details of
every make of instrument on the market, both domestic and imported. Hence,
the superior features in design and construction, found only in Pease instruments,
are not mere accidents, but are the result of twenty-five years' experience.
There are many equally important features such as interchangeability of
parts which we would like to tell you about. Literature and prices will be
gladly sent on request, and your money will be promptly
refunded if you are not completely satisfied with Pease
drawing instruments after using them. Write for cir-
culars describing our "Franklin" Brand which is being
largely used at Ohio State.
The C. F. Pease Company
834 North Franklin Street
Chicago
Blue Printing Machinery
Drafting Room Supplies
Drafting Room Furniture
Drawing Instruments
The Buckeye Steel Castings Co.
Columbus, Ohio
OTHER PRODUCTS
A. R. A. Standard " D "
Couplers
Truck and Body Bol-
sters
Truck Side Frames
Draft Yokes
MAJBX AUTOMATIC COUPLER
(Lock on Lock Set)
CHICAGO
619 Railway Exchange
NEW YORK
50 Church Street
ST. PAUL. LOUISVILLE
817 Merchants Bank Bldg. 1401 Starks Building
Foreign Agents: Davis & Lloyd, 26 Victoria St., Westminster, London, S. W. I.
Photo 32 20
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RROWN & I^HARPE
Machines - Tools - Cutters
WORLDS STANDARD
Though written for the
mechanic this booklet con-
tains facts you should know
THIS little booklet is crammedfull of information about the
Micrometer—tells its history, how
it is made, shows the principle on
which it works, contains tables
of decimal and millimeter equiva-
lents of parts of an inch (tables
you'll use every day), describes
representative styles of microme-
ters, and concludes with a few
Do's and Don't's which every
mechanical man ought to know.
Perhaps you own a microme-
ter now. Perhaps you don't. But
sooner or later a mechanical stu-
dent is sure to get pretty well
acquainted with a micrometer—
the sooner the better. There's no
better way to get acquainted than
by sending for this booklet which
we shall be glad to mail you on
receipt of your name and address.
BROWN & SHARPE MFC CO*
Providence, R. L, U. S. A.
Bought this
REX MICROMETER
yet?
Sold at most hardware dealers
BRINGING MORE DAYLIGHT INTO INDUSTRIAL
BUILDINGS.
Dr. George M. Price, writing on "The Importance of
Light in Factories," in "The Modern Factory," states:
"Light is an essential working condition in all industrial
establishments, and is also of paramount influence in the
preservation of the health of the workers. There is no
condition within industrial establishments to which so
little attention is given as proper lighting and illumination.
Especially is this the case in many of the factories in the
United States. A prominent investigator, who had exten-
sive opportunities to make observations of industrial es-
tablishments in Europe as well as in America, states: "I
have seen so many mills and other works miserably
lighted, that bad light is the most conspicuous and general
defect of American factory premises."
"My own investigations for the New York State Fac-
tory Commission support this view. In these investigations
it was found that 36.7% of the laundries inspected, 49.2';
of the candy factories, 48.4% of the printing places, 50%
of the chemical establishments, were inadequate" y lighted.
There was hardly a trade investigated without finding a
large number of inadequately lighted establishments."
Inadequate and defective lighting of industrial build-
ings is not confined to the establishments in New York
State alone. The same conditions prevail in most sections
of the country.
Such conditions as mentioned above are entirely op-
posed to the laws of health, sanitation and efficiency.
Wherever poor lighting conditions prevail, the:e must be
a corresponding loss of efficiency and output both in qual-
ity and in quantity. American industry is not using nearly
enough daylight and sunlight in its buildings. Every
endeavor should be made to use as much as possible of
daylight for lighting purposes. To obtain this it is of
course necessary that the rays of daylight and sunlight
are permitted to enter the interior of the buildings as
freely as possible, with the important modification that
the direct rays of the sun must be properly diffused to
prevent glare and eyestrain. A glass especially made for
this purpose is known as Factrolite, and is recommended
for the windows of industrial plants. Windows shouM be
kept clean if the maximum amount of daylight is to pass
through the glass, but the effort will be well repaid by
the benefits secured.
In the presence of poor lighting, we cannot expect
men to work with the same enthusiasm as when a well
lighted working place has been provided. The physical
surroundings have a deep effect upon the sentiments of
the employes, and where bad working conditions are al-
lowed to prevail, there is invariably a lessening of mora'e
and satisfaction created thereby. Neglecting to utilize
what nature has so bounteously provided, daylight, and
which is so essential toward industrial efficiency, we have
an instance of wastefulness, but now that the importance
cf good lighting is becoming recognized, undoubtedly more
attention will be given by progressive industrial employ-
e's to furnishing the means which are essential for their
workers to secure and maintain the efficiency, which counts
for so much in the success of any industrial concern in this
competitive age.
If you are interested in the distribution of light
through Factrolite, we will send you a copy of Laboratory
Report—"Factrolited."
M I S S I S S I P P I W I R E G L A S S CO.,
< 220 Fifth Avenue,
St. Lmiis. New York. Chicago.
No. 3.
O H I O S T A T E E N G I N E E R
TKe Tomb 0/ Tutankhamen
More than three thousand years have passed
since Tutankhamen supervised the construction
of his rock-hewn tomb. After he died, his
paraphernalia of pomp and pleasure, war and
worship, were laid away with him, because in
those days the tomb was regarded as the eternal
abode of the soul.
In Tutankhamen's time, gold, silver, copper, lead,
and tin were mined; bronze vessels and tools
were wrought and cast; large blocks of stone
were quarried and long underground passages
were driven.
These early Egyptians broke rock by driving
wooden wedges into grooves chipped out with
bronze tools. The swelling of the wedges, after
they were wet with water, was sufficient to crack
the stone. Thus they tunnelled the tomb of
Tutankhamen.
The Pharaohs of Egypt had countless slaves at
their command. Therefore, they disregarded
labor costs. Far different is the situation of the
modern miner, quarryman, or contractor. Now,
even the concentrated energy of dynamite—the
great labor-saver of this age—must be carefully
conserved.
For work on which it is suited, there is no dyna-
mite more economical than Hercules Special No. 1.
It averages about one-third more cartridges per
box than 40 percent dynamite, which it fre-
quently replaces, cartridge for cartridge, thereby
reducing explosives costs more than 25 percent.
Hercules Special No. 1 contains nothing but the
highest grade of standard materials and, on many
kinds of work, has thoroughly proved its depend-
ability.
Our booklet, Volume Vs. Weight, contains com-
plete information on Hercules Special No. 1. Our
general catalog is called Hercules Products. Write
to our advertising department, 939 King Street,
Wilmington, Delaware, for free copies.
Allentown, Pa.
Birmingham, Ala.
Buffalo, N. Y.
Chattanooga, Tenn.
Chicago, III.
Denver, Colo.
Duluth, Minn.
Hazleton, Pa.
Huntington,W. "Va.
Joplin, Mo.
Los Angles, Calif.
Louisville, Ky.
New York City
Norristown, Pa.
Pittsburg, Kan.
Pittsburgh, Pa.
Pottsville, Pa.
St. Louis, Mo.
SaltLaheCity,Utah
San Francisco, Calif.
Wilkcs-Barre, Pa.
Wilmingon, Del.
Real Service Must Be Engineered
Many of the men whose names are writ large
in engineering history are design engineers; men
like Westinghouse, Lamme, Stanley, Hodgkin-
son, Tesla, Shallenberger. Their inventions
have the quality of usefulness, of reliability, of
productability; which is an involved way, per-
haps, of saying that they have the primary
requis i te of all really great invent ions :
Serviceability.
Engineering history abounds in instances of
near-genius that produced no product, and of
great developments that never reached comple-
tion; and most of these instances are explained
by the lack, somewhere in the system, of that
ability to give real Service.
Service, in a machine or a system, or wherever
you find it, is not there by accident but because
it was incorporated by men who understood
what was required and knew how to provide it.
Much more is required of the designer than
facility in calculation and mastery of theory.
He must have first hand and thorough familiarity
with manufacturing operations and with com-
mercial and operating conditions. It takes more
than mere ingenuity and inventiveness to design
apparatus that will be really serviceable and
will "stay put."
The design engineer, in the Westinghouse
plan, is responsible for the performance of the
finished product. He cannot possibly have the
proper understanding of operation unless he oper-
ates and tests, unless he spends time and thought
in investigation and study, not in the labor atory
or drawing room, but right on the operating
job. Here, most of his ideas will develop; and
here he will see and prepare for all the different
things which the product will later have to
encounter. Then when he comes to put his
creations on paper, his calculations will be
necessary and helpful to check the conclusions
which he has reached, and this right use of them
requires training and a high degree of under-
standing. This proper balance of the physical
and mathematical conception of things is what
constitutes engineering judgement.
It should be thoroughly understood that the
primary function of the design engineer is the
conception and the production of new or im-
proved apparatus, and familiarity with the
practical is essential to the proper discharge of
this duty.
It is this view of designing that makes this
branch of Westinghouse engineering so impor-
tant, so effective, and so productive of real
developments.
Westinghouse
ACHIEVEMENT 8 OPPORTUNITY
-WILLIAM KONRAD ROENTGEN
1845-1923
Born in Lennep, Prussia. Edu-
cated at Zurich. Awarded the
Rumford Medal of the Royal
Society in 1896 jointly with
Philip Lenard for discovery of
X-rays. Won the Nobel Prize
in physics in 1901.
The General Electric
Company manufactures
everything electric—
from fans to powerful
locomotives, from tiny
lamps to mighty power
plants. Its products are
used around the world.
"I did not think-
I investigated"
One day in 1895, Roentgen noticed that a
cardboard coated with fluorescent material
glowed while a nearby Pluecker tube was
in action. "What did you think?" an
English scientist asked him. "I did not
think; I investigated," was the reply.
Roentgen covered the tube with black
paper. Still the cardboard glowed. He took
photographs through a pine door and dis-
covered on them a white band correspond-
ing to the lead beading on the door. His
investigation led to the discovery of X-rays.
Roentgen's rays have proved an inestim-
able boon to humanity. In the hands of
doctor and surgeon they are saving life
and reducing suffering. In the hands of
the scientist they are yielding new knowl-
edge — even of the arrangement and
structure of atoms. The Research Labora-
tories of the General Electric Company
have contributed greatly to these ends by
developing more powerful and efficacious
X-ray tubes.
GENERAL ELECTRIC
